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§ I. DocTaHOBKa aa.naqn 

ITYcTD B,H,M ecTD HanyK~, HanpaxeHHOcT:c a HaMar~eHHOCTb 
MBrHHTHOrO noRa. t!MeeT MeCTO CAe~ee ypaBHBHHB 

ii <al J(a) + ~ <f<al (I. I) 
_1_ 'f' <a l l - - 1 

41T 
J& CM (x), Va. I x-a I dVX 

r,n;e J (.3) - fioJIB OT TOKOBHX 06MOTOK, G-06JI.8CT:b 38llOJIH9HH8H 

~eppOMBrHeTHROM. 

Do.ne J' <a l onpe.neRHeTcf! no aaxoey Eno-Casappa 

- - 1 ( [- - -1 ] J(a)=- ) j(x) )l'·vl2 jX-al dVX' 
4 Jr Slz -

r,IJ;e Jl 1 - 00A8CTb TOROBHX 00MOTOR, j (X) -MOTHOCTI> TORB B T. X 
Be~HHH B,H,M y.noBAeTBOp!'!IDT CHB,IJ;yromHM RBHHHBftHHM COOTHO-

meHHRM: 

ii <a l 

M<al 

ii<al 
}' 0 .1' (jl!(a: liT 

B(ii) _ ii<al 
.Jf• 

(1.2) 

r.ne )Vo - M8rHHTH8f! npo~B8MOCTI> B8KYYMB, ~ - MBrHHTHBf! UpOHHfi88-
MOCT:D. 

B .naHI>HeftmeM dy.neM npe.nno.naran, 'ITO od.nacn c noJJY'IaBTCf! 
spameHHeM HeROTopo2 ,IJ;ByMepHo~ od.nacTH G , .nexameM B nAocxocTH 
( r, z ) , BOKpyr OCH 0 z 

PaCCMOTpHM ypaBHeHHe (I. I) B llWll1H,l1Jll!'I8CROii Cl!CTBMS KOOp,!U!HBT 
r,z, 'f ). ilyCTh X 80Th X=X(rx,zx,~jjl a=a:{rQ..,zii, 'fal. 

BudepeM crreUHaHI>HHM Ball BeKTopHHx ~H~Hn M(x) 

M<xl = M0 (ri", z;) 

McXJ -c 
coskl.f = Mk(rx:,zxl 

k=1,2,3, ..• 
(1.3) 

M(i) 
-s 

= Mk(r;,zi) sink lf 

k=1,2,3, 

2 

@ 06beJJ;HHeHHblll HHCTHTYT A.QepHhiX f\CCJ:te.!I08aHKit . .Qy6aa, 1993 

• 

PacCMOTpHM HHTerpaJIJ,Hb!~ orrepaTop il<f! H8 (I.I) Ha qJyHJalHHX H8 (I.3) 
)(JIJI 'fa_ ; 0 . BB8)l8M CJ!8,!1Y10!11H8 OTI8PBTOp!l [ A

0
] , [ A~] , [ A~ ] : 

[ A0J M = ~: ~1 (M(r; ,z;), 

G. 

[ c]- 'Vii r (' -
AkM~41TlJ (M(rx,zxl 

c 

Va. jX~at Jrxdr;dz dfi}/ 
'l'ii =0 

(I.4) 

,v-~1 ) cos (k uL)·r .. dr,;;dzd t.f.-}; 
o(x-a JX X "' ;.< :\ 'f5.. =-0, 

[ sj- 'Va. { ( -A.k M = ~ J (M(ri ,zi) rVQ. 

'C 
I x~allSin(k'fxl r-dr-dz;d<£..,} /,oa.==O · 

' X ~ 

0603Ha'IMM [ D
0

] , [ D~ J , [ D~ 1 orrepaTOp!l, H)l8HTI!'!Hb!8 [ A
0

] , [ ~ l, 
[A~ ] H OTJIHH8IDUl,H9CH OT HHX TOJThKO T8M, 't!TO i..fo_ -II.POl!SBOJII:,HOe. 

llycr:o [ u ( !!a l ] - orreparop noBopora aa yroJI :Iii Boxpyr ocH oz 
VlMeiOT M8CTO CJI8.JJYIO!ItH8 COOTHOlll9HIDI: 

foo)M = [ Ul 'fo.lJ[AJ[ Ul':fa.aT M , 
(I. 5) [ o~J M=[ui 'j'0 l] i[A~]cas(k 'fa.I-[A~]sJn(k ':fo.l) l[ui ':fal] T M 

[ o~J ii =[ui 'fa!] 1[~ J Sinlk '{0_)+ [ ~]cas(k 'fa.l] [ u( 'J'a.l]' ii . 

llpe~CT8BHM BeJizqHHll 

[u1 "-!a_ l]T.i'ial 
[u1 <f,;ljTiilal , [ u1 'fii.lj' iilal. [ui'fii>]T>i<ai 
pH)loM c[)yp1.e rro yrJioBoli rrepeMeHHoli Y' a. : 

= 
[ u 1 Y'alPii liil 0.5B0 (ra,z&.) + Io3~(ra.,za_lcos(k 'f,;_l+B~.(ra,zu..)Sin(k'f'a)l 

k<i 
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~ 

[ u ( <fa.l] TH (.iJ = o. sHo ('Z.a.,z.«.l + I (H~(ra.,za.)Cos(k Lfa..l+ii~(ra.,za_)Sin(k lfc:.)l, 

k·t 
(I.6) 

[u( Y'a.l]TM(ii) =o.sM.,Cra:za.l+ ~- -s 
(M?k (r _, za) Cos (k lfa.) +Mk (r_ , z -)Sin (k t!a..l ), 

" Q. '" kd 

.. 
[ U( tD-)]TJ(.i)=O.Sj (r_,z_) 

Jo::~,; ~ a. """ L -c -s + (Jk(r-,z-)Cos(k':fa.l+Jk(r_,z-)Sin(k lP_)). a u ~ ~ ~ 

k·J 

YttliTHBa.fl oproroH8JThHOCTb W'Hltl..U'rl! { Sink 'f , Cosk <.f} Ha 0Tp83K8 

l0,21T }:as (I.I), (I.4)-(I.6),TIOJJY"89M CJ!B.n;ylOII(YIO CHCTBMY ypaBHeln!ii 

Ho = J o + [ Ao1 Mo ' 
(I. 7) 

-c -c [ c]-c [ s]-s Hk = Jk + Ak Mk + Ak Mk ' 

Hs = Js + [ A c ] ;;s 
k k k k -lA~]M~ k 1 , 2, 3 t •••• 

Ms (I.2) CJ!B,!IYBT 

i3 " ~ ,;j +M +[A jM \ o .J o• o o o o 

-c -c -c [ c]-c [ sj-s Bk = jlo(Jk + Mk + Ak Mk + Ak Mk) (I. 8) 

B~ = fo(J~ + M~ +[A~]M~ -[A~]M~~ k=1,2,3, .... 

TaKIDn o6p830M, HCXO~H8H Tp8XMepH8R 38)J;8'1!8 CBO~TCR K deCKOH9~HOH 

CHCT9M8 .n;BYM8p!i1:1X 38.IJ:8tt OTHOCHT8JlhHO rapMOHHK M8I'HHTHOI'O TIOJUL 

§ 2. CymeCTBOB8HH9 H 8gHHCTB9HHOCTp pemeHRH BCTIOMoraTSpkijHX 

Kp88BHX 3Bll8'1! 

UeJI:OID ,naJlhHenmero zaJioxeHER RBAHSTCH ~oKa3aTeJIDCTBO TeopeM 

cy~ecTBoBaHHR M e~HCTEeHHOCTH pemeHHR sa~a~H MarHHTocraTHKH. B Ra

ttecTBe OCHOBHOI'O MHCTpyM8HT8 dynyT HCTI0~30B8T:bCR CBO~CTB8 rrpOCTpBHCTB 

C.A.Co60JI9Ba H ~SR, pa3BHTHe HM ~ ~oKJaJTeJIDCTBa cymecTBDBa

HRH H 9~HCTB9HHOCTH p9ID8HR.fl 38~8't!Z n:rrpMXJI9 
2 . CmopM,y~pyeT BCTIQ-

4 

:·.wrareJI:oHlle KpaeBHe 3a.n;a'!H. ITycT:r:. G ecTh o.n;Hoc:rur:sHaR odJiacT:o B I? 3 

c rJia.rr,Koi1 rpamn.1,efr. PaccMOTPHM .ICH-t4epeHI.I,HpyeMYKJ BeKTop-@yHKW\"10 M cXl, 
3Gl,l1/:iriHJ.D Hi:l G • 1.(0ITO~'lHHT8Jl:bHO dy,IJ;8i.1 r::pe;rr,IIOJ18I'8Th, '!!TO 51M(i)/ 2dvx.:;:oo. 

CljJopMY.Ill!PYBM 38.!18'<Y \. G 
0ana11a A. 
P.;:ccMor;nuA i.f (Xl , y.n;oBJieTBop;nowyro cJie,n;ylCII\H.'vl ypaBHeHIDiM: 

!::. X tf6(J + div~(M(XJ) = o xE IntG (2.I) 

Llx'flxl 0 1 X£ R3 \. G (2 .2) 

IIOpM8JibH8H I1pOH3BO,IlH8JI H8 rp8Hlli..l,8 OdJI8CTH DG Tepmn paap.L!B 

"() !.{' I!__!!_ - - -
,...()n- C>n+ - U·Ln) (2.3) 

'Gltf 
r.n;e 'Vh· ... rrpe.n;eJI HOpMaJI:oHo~ rrpoM3Bo.n;aoA ~ cHapyEH odJiacrz G 
a '?>'f 

'Unf" 
ITOB9)J;9HR8 

BITe: 

rrpe.n;eJI HopM8.1ThHoi1 npoHsBo.naoi-t M3HYTPH o6JiaCTH G Ha 

'f'(ii) H8 69CROH9~0CTH H8KJI8~B88TCH C~e~mee YCJID-

c, 
1 lfixl\~ ~ 

c, 
I V<flxl I~ \xi' (2 .4) 

KOr,II;B I X I dOJihill8 HeKOToporo 3HatteHllR Rmax lloTef!IlM8Jl 'f ( x) 

rrs (I. I) ecT:b pememre sa.uattH A. 
PaccMoTpHM 6ecKoHettHYto nocJie.UoBaTeJI:oHocTh paci.IJ}IpmonuixcJ=r ruapoE 

{ se 1 c U:9HTpOM B H9KOTopo;1 TO't!Ke 0. Pa~c se -mapa CTP8MlfTCR 

K 6ecKoHe't£HOCTlf rrpH t 1 cTp8Mffill8MCH K 6ecKoHettHOCTH. :Gy.ue:!l npe.n;rroJia-

l'BT:b, 't!TO 06.ll3CT:b G CO,Il8!_)1K}!TC.FI EO BC8X £ Se} , H .p8CCTOJIIU18 OT 

G .n;o rpamHJPI s e 6oJI:ome HY Jl}!. LJIR K8.iK,UOI'O s e cf!'DPMYJinpye~l! 38,I\81{J' 

Ll. 

:3ana'lla B. 
PaccMoTpH:\4 if (Xl , y.n;oBJI8TEopmomyro yp8BH8Hlffit'A U.I) H (2.3) 

B odJiacTH se YpaBHeHHe (2 .2) 3aMeHHU ypaBHeHneM: 

6.Lf(X}~o xEse\G. U.5) 

.dMeCTO YCJlOBMJI U .4) IIOTpe6yevJ pBB8HCTBO lj(X) HYJIJO H8 rp3Hill.l8 Se 

Lf(XJ=: o Xt- DSe (2.6) 

PaccMoTpW.il Ha se npocTpaHCTBO CoCioJies.n \'il 1 (se} cyl\1MI~pye-

} 
2 

W>lX, ,IU1jxpepeHI~F!pyeMhlX IIO~TH BCJO,n;y q;JyHRr.zyrti { f . ID.18JO!llHX orpaH¥.-

lJ:8HHbU1 I'!HTerpa.Jl 

j (f
2

(X) + j Qf(X) )
2

}ctVX ~ c.o. 

Se 
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060SHB'Ilm.t ~~ (se l no.mrpocTpaHCTBO ljlyHKIJ)til: MS wi <Sel , o6pammo-

~CH B HOX> Ha rpaHHU8 o6~8CT~ Se . YMHruK8H (2.1) ~ (2.5) H8 

f(x) j HHTBrpRpyR ITO Se C yqeTOM (2.3), IT0~88M 

~ cvtf CXJ,Vf<XJJdvx + ~ <Vf(XJ,M<Xlldv:x=o. (2.7) 

Se G 

HaSOBSM 'f (x) HS w; ISe! Y.IIOMSTBopmo~I~ell (2. 7) MH .rno6ofi <jJyHRIJ;Ill! 

f (il as wi <se l odo6meHHHM pemeHHeM sa;n;atrH B. 0TMBTIDJJ, 'ITO rrpH 

Ollp8.118~8KIIX o6o61118HHOrO p8ID8HRH H8M He Tpe6yeTCH ~ .IIIIWPBp8HIJ;Ilpye

MOCTR BBRTOp-WyH~ MCXJ, HR C~8CTBOB8HHH BHBIDHBfi HOpMa~ B Ra~ofi 

TQq&e rpaHHaH o6~8CTH G . 

Orrpe)(e~ \IJYHRIJ;HOHa~ cj> e ('f) c~B.IIYJOOU!M o6pasoM : 

<PT<f)~o.sj \V'fl 2avx + ~ 1\7 'f' ,M!dV;c • 
(2 .8) 

Se G 
0TM8TIIM, 'ITO <jJyHRIJ;HOH8~ cpe ('f) 113 (2.8) IIO~Orpa~eH CHH3y: 

<f e('f) § -o.s 51 i11 2a'!i . (2.9) 

e G 
!JepB8ff B8p1!8IJ;IlH tfl ('f) BCTb (2. 7). !13 (2. 9) C~8)(Y8T, 'ITO CJIIISCT-

BYBT TQqHaH HHmHHR rpaHD 3H8'3:eHHtt 

a~ inf cpe(lf) 
01 

Lft'. w21s,l 

"1 Ms MHOX8CTB8 w2(Se) MOMHO B~B~Tb MHHHMHSHpyro~ID ITOC~9~0B8-

T8XOHOCTb { 'f k l , Mfi KOTOpO~ 

lim q/ l'fk! ~d. 
k~"" 

MMeeT Macro TeopeMa. 

TeopeMa 2. I. 

1 
01 

MHFrnMH3Rpyrom.aJt rroc.ne.n;oBaTeJIDHOCTb { 4' k cXo,ItPITCH B w 2 < se l 
• 0 i 

rrpe.I~eX>HBH <jJyHKIJ;IlH 'f rrpi!H8MeliiJI!T W,iSe I " .I\88T \IIYHKIJ;IlOHB.IIY 

r/J e ('f) H8RM8HbiD88 3H8'!8HII8. Jl..nH JI!060J! f , T8KOH ,'!TO 

) \7£!2 + f2<:_oO H f(X)~O, X€DSe, BWIOJliDIBTCH TOJlt,Il;8CTBO 

Se j 1Vf,<7<f'! + ~ lvf,ii! = o <2 ·
101 

Se G 
JlOK838T9JIJ:.CTBO. 

ITyCTb sa.n;aHo £ > o • Hatt.Il;eTcH Ta&oe N' o , liTO 

60XOlll8 cj:/( ~kl t.. d+ t. , ec;m k)N . IJy~~b k H rn 

OtleBJ11,IJ;HO. o. s ( 'fk + 'frn) npHHB.IVlB.DT w2 (Sel • IIoaroMY 

6 

N 

" 

cj/co.s( qk+ 1/mll '.:'l- d . Ms paseHCTBa 

q/1 l'i'k+2'/'ml! + ~e 'VY't ~ V4'mj~vx~ l I q/1 'fkl+ cj:/1 <f'm!! 

CJl8~8T H8p8B8HCTBO 

2 

d + \I 'iT <f.~ V<f, I dVX ~ d +E • 

Se 
Orc~~a rro.ny"tiaeM, liTO 

) 1 V<f'k- v<f,iav, u E (2.II) 

Se 

.lLn.fl ,:n;oK838T8~:bCTi8 CXO.IlliMOCTH { t..f .< 1 B 

H8p8B8HCTBO llepe 
3/. 

wi(s ) HaM ITOTpedyeTCR 

HepaBeHCTBO ]epe 
.ll..nH BCHKofi r~a)\Kofi ~KHIITHofi @yHKIJ;IlR cnpaBe~~o c~e~ee Hepa-

BBHCTBO 

) 'f
2

lxl av- b 4} 1 .ol 2dv- . 
1 --~2 X \l1 X 

x-y M 

R' " 

(2.12) 

l!yCTb OR I y) 
c.ne.n;yeT 

8CTb map C I(SHTpOM B y H pa)(IIYC8 R . 113 (2.12) 

( 'f 
2 

(X) dV ~ ) ~@.o.v ~ J _t.f 
2 

(X) dv- ~ 
) R2 X ~~-VJ2 X )X-YI2 X 

e -
Uc~) U~q) R' 

0TC~8 IT0~88M H8p8B9HCTBO 

~ </lx!dvx b 4R
2

} 1\7 'ilavx 

U~g 1 R
3 

!Is (2.11) R (2.13) C.IIY.I\ST, 'ITO 

4 J I vlfl 2av51 

R' 

l~l'f,lxl- lf,<x! 12
+ I VI",; 174',1 2

!av51 b I4R:+1!4 E 

(2.13) 

r.n;e R - p8,1J;HYC Se • 113 IIOJIHOTH w1 (Se) 

BYST llp~~e~ { <fk l - \IJYHKil;llH 'f • KS 
2 

W; Is e! 

se pasHa HYXID· Ma HepaBeHCTBa 

BHT9K89T, liTO CJmBCT
• 3H8'18HRH t.j' * H8 

7 



~ 1'-f,- 'f"l
2
dv51 !,c J 1/<f,-Lj'"/ 2

+/17'?,;- V'f'"I2JdVx 

1> S Se e 
UO.Jll"I89M, 'qTQ .JJ)lfi f:. ? 0 npH ,II;OCT8TOl!HO dOJTh!llOM k HM89T MOCTO 

H8p8B9HCTBO 

~ 1 cp"ixJ j 2
dsx " ~ I <f, 1x1- 'I'"! xi I 2ds- < f . 

X 

DSe llS, 

B rrpe;n;e~e rro~aeM 
I .. , ll <.f 1x1 j-ds;r " o 

1> ~e 
0TCID,II;8 CJ19.JJ:Y9T, 'liTO <.f (x) 

IIoKaJKeM, 'tiro cpe l lf*l 
paBH8 HYAID ITOl!TH BCID.JJ:Y H8 

= d • 11M88M 

e 112 

DSe 

1¢'<~1- C/)<<.f,J/ <; 'g\v<f;-vlf"l'dvx}x 
112 '3e 112 112 

X r ~I M(x) l2dVX l ·[~I <J<{i'dv,l + [~I V'fJdvx ] 

G - s, Se •n 
BBil.llY orpaHJ<'<eHHOCTI! II M /IL<(G) , lll.f'.ll w~ cs,) • II Y' w;rs,) 
R CXO,Il;KMOCTH MRHRMH3MPYJO~eii TIOCJI9.D;OB8T8JI:OHOCTH tf/<.. K lf '* p83HOCTP 

\ cpe (cf ")-d I Me!Thme JI1D6oro c > o. e 
PaCCMOTpHM IIOBe;n;emre g)yHIW)WHaJia c:p (Lf') wm (.j, paBHOH 

'f = 'I' • + <X.j . MMeeM 

,+,f , n.. e • 2 
'-VI <f +oi.fl" cv l'f J+o.s ol • \I Vf \

2
+d I ~ IV f. v<li+ 

s, Se 
5117f,M)). 

a. 
BB-n.n;:y Taro, 'liTO H8 Lf'l<f .Il:OCTHI'89TCH: Ml~HRMJM @THKIJ;HOH8JI8 

e 4> ' CJie-

~8T B~TIOJIH8HH9 T~9CTB8 

~ ( Vf, \ll.i\ + ~ ( Vf,M.) :=. o 

Se G 
l!pH f, paBHOli 'f",H3 (2.I4) BHT9K89T 

~ 1 17 </lXI 1 2dvx 

s, 
~I V<r"(xJ ,M(x) jdv51 

G 

8 

(2 .I4) 

(2.I5) 

"· 

' 

0TCID~a, BOCITOAb3DB8BWMCh H8p8B8HCTBDM fe~~epa, ITD~88M 

( - ~ 
j IV'':J' <xl!dvx .<, ~ 1 iilxJ l

2
dvx . (2.16) 

~ G • 
ITOK8.iK8M, 't£TD cymecTBYBT 8~MHCTB8HH8J! Wy"HKIJ,Kf.[ r.f' (x) , H8 

.n;ocrnraercH MHHRMYM (WHKI..JJiDHaJia cp e (Lf) . IIpe;:m:oJIOJmM, "tJ:TO 

BYJDT IU'e %'HKL1MM ':f;lxJ "' cf;l5o . l!s (2.I4) cJie;IJyeT 

~ IV<j'
0

1 , Vlf~- V'f;ldVx J ( V'f~- 17'f;,MidVx" o, 
Se c; 

S 
• • • ( • • -

("Vlf.2 I V<.fl- VGf2 )dVX + ) (V'f1- V"Y'2,M)dVX = 0. 

~ . G 
0TC10~8 ITDJJY't£88M 

(' • • 2 
~I V''f1-V'f,l dv,c = 0 . 

$e 
1!3 (2.I3) BHT9K38T 

( * • 2 )IL! 1 -<f 2 ldVx D. 

TeopeMa .n;oKasaHa. Se 

KOTOpot:i 

cym,ecT-

06osHa'!HM 'fe %'mauna cp", MIHillMHSMPYJOYJOYIO c{>f'-f) 11a (2.8). 

\DyHKUHH lfle ecTI> o6odliiBHHoe pemeHRe sa~a'tlli B ,li,JIR s e . PaccMoTpHM 

IIOCJl8,UOB8T8J!I:.HOCTI:. rtJyHKLUi:M. { lf' f J . 11MB8T MBCTO T80p8M8. 

TeopeMa 2.2. 
)J)r....H .JIIOCioro rnapa J1 KOHB'IHOI'O pa,n;Ryca ( G c 51 ) noc.ne~OBa-

TBADHOCTI> { i...f/e 1 CXO.n;HTCR: K HBKOTOpof:i: t1JyHKUHM ~llo H3 W~ rJ1) 

1 0 ' 
B M8TpHK8 W2 (jl_) . ,ILn.a: Jll06oll f R8 W 

2 
(J1) RM88T MBCTO 

T011t,I1;8CTBO 

r 1 v cr·· \lf)dv_ + r lvf,M)dV =a 
.).Jl X .)G x 

JlOK838T8JrbCTBO. 

(2.I7) 

JlM .JllOCJ:!:lX k ) C HM88T MBCTO H8p8B8HCTBO 

-0.5 ~liil 2dvx ~tjJkl'fkl6 q./l'fel 

G k 
TaKliM o6pa3DM, IIOCJI8.JJ:OB8T8Jll,HOCTI:. cp . (~ K ) MOHOTOHHO y6blB88T H 

orpaHWIBHa cmmy. CymecTByer npe,rr;e.n Q* . ITo.ncraBJlfiH B ( r~. IO) f ~ 

p8BHJID ~e , IT0~38M, ~TO )J;JIH nffi6oro f MM89T M8CTO T0~8CTBO 

} IV 'i'e /'dvx 

Se 
0TCIO.IJ:a CJl8.rtV8T 

~ (M, V'fe ldVx = o 

G 
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llpll 

cpei 'fe! ~ -o.s Jrv<f"e/ 2dv,~o.s )'"·V'f'e!dVx 
R' G 

k ) e H3 (2. IO) II()J],V'l:aeM 

~ IVo/ k' V<.f'eldVx 
R' 

+ 5 (M, Vlf"e )dVX 

G 

0 

Ma (2.18),(2.19) BYTeKaeT 

( 2 "'e k ll 174-'k- V'f'el dVX ~ 2l'jo' 1~1-<P l'fkll 

(2.I8) 

(2.19) 

R' 
BBH.IJ;Y CXO,!tHMOCTH IIOCJ18.1l:OBaTeJThHOCTH [ <Pe( '-JI e) J CJl8,IJy9T CXO.IJ;MMOCTE> 

{vlJ.' « l B L 
2 

I R3 I • Ma HepaBSHCTB8 (2. 13) TIOJIY"89M 

~ 1 y..k I xi- 'f'eixJ l2dv51 
.n 

~·R~ ~117'/'kliJ-V'/'elxJj 2dv, , 

R' 
rJJ;e R0 - paJJ;I!YC mapa Jl . 

TaKHM odpasoM, MH ll:DKaaaRE ~~aMeHTa~HOCTD rroc~enoaaTeJIE>HOCTH 
{ lfK } B DpOCTp8HCTB8 w~ (fl J • BBH.IJ;Y IIOJIHOTI:l W~ (Jl) CynleCTBY-

ST npeJJ;eJI ljJK l'f'E w~ 1 Jl 11 • Y'ii!THBaJI aTOT waKT,Ha (2.IO) 
TIOJIY"89M (2. I7). 

TeopeMa ~oRaaaHa. 
I!yCTl> HOCIITSJ!l> J .HSJ<IIT B 00.H8CTH .J/. \ G • TorJJ;a H3 (2 .17) 

CJI8.II;Y8T 

(2.20) ~ I V <.f' ~ v fl "= o . 
J1. \~ 

PaccMOTpi!M WHKIOOO u 1 7 1 1!3 121. I!ycTI> u 1 1 1 TaKOBa, <rTo 
u(z )=1 ,1l;JISI 0 .f.'2 .f,-} : u(? )=0 ,nJlfi z:>,.- 1 • ll('{') 

MOHOTOHH8 B [ 0. 5, I] I< I!MSST JJ;.nH BCSX '/ Eo [ 0, ~ I H9I!p9p!IBHII8 rrpo-
H3BOJJ;HLI9 JIIOOoro rrop!IJJ;Ka. B Ka'ieCTBe u I ~ 1 /

2
/ B3JITa WHicr\l<l! 

1 - l 
u ( 7 ) = ~ [ 1 + th --'---'

4
'-----

1'1-~11~-1) 
~L'1<1 

IlycT:o X0 lE.. Int < JL \ G) . BI:ldepeM ,n:Ba l!ncJia 
( 0 <. h 1 .1... h 2 .t... 8 ) , r,ne 0 - p8CCTOHHJ!8 OT 

Jl \ G • ]SJIB f B (2 .20) C.He.IJYIO!IIHM 00p830M : 

f(Xl (u I 
tX-i 1 __ o I 

h1 

\X-X 1 
- u( --

0 ))/IX-X \ 
h2 0 

lO 

h
1 

H h
2 

X
0 

.n;o rpaimD;bl 

J 
I 

:) 
l 

II IIOBTOpi!B HHK.naJJ;KH Rs/2:nonyqJ~M,qTQ f*lll - raPMOHII'l9CR9JI 6eCRQ-
H91lHO ,nzqxflep9HIJ;Hpy9M8Jl <l!YHRJ'.lHH B OKpSCTHOCTH X • BBl:f.IlY IIpOHSBOJID-

o • 
HOCTH Bh!Ciopa pa.neyCa mapa Jl H X

0 
IIO.Jzy"q88M, 'tJTO lf' (x) - CiSCKD-

HB'tlHO .rti$!Jep9HIU1py9Ma.R: rapMOffifq8CK8JI Wy"HKUBR B RJ' G • PaCCMOT-

pHM rroBe.n;eirne l..y',..CXJ rrpz J x 1 cTpeM1IIQeMCH R 6ecKoHel!HOCTH. 
I!yCTb x E R3 

\ c (pi!c.1). OrrpeJJ;eJ!I!M WHI<lll!lD fa lxl cJieJJ;YJO-o 
mHM oCipasoM: Ro 

f~(XJ 
0 

1 .s;a- ]X-x t 2/(2·a 3 ) 
0 

1./J'X-X
0 

I 

) x-x
0 

1:::; a • 

u <)X-X
0

/!f: R
0 

, 

1--1 2 3 ~--( x-x
0 

-3R
0

) /(4·R
0

) , R
0 

< x-x
0

Jf3F
0

, 

o 3R0-' I X-i:0 I. 
0d03H8"1lHM uR (X ) -Uiap C UBHTpOM B X0 li pa,n:ayca R , By.n;eM npe.n;-

oa n ¢ a-rro~araT~. ~TO u Ci
0

) G ~ • Ha onpe.n;e~eHHH W,yHKUKR fR Cxl 
H9ITp8pHBH8 H RM88T H9~pepHBH&e IIpOH3BO,Jl8H8 II8pBOrO IIO~~a B 0 

u3Ro (X0J • HopMWThHa.F.I rrpmmao.n;arur £~ (i) aa rpaHHIJ;e 
u

3
R 0 (X0 l paaaa HYJIKl. c]?yHKIUtR: £: (X) 

0 
TOJt,IJ;BCTBBHHO paBHa 

)R o .HYJIIO Ha rpaHml;e u °CX
0

l H BHe era. 
Ms (2.17) rro.nyqaeM 

~ I V cp(x), V f~ (x) )dVx 
'r o 

U o(Xo J 
Ma onpe.n;eJieHIDI £~ (Xl 

0 

~ f~ (i)= 
0 

3 -7 
0 

3 
2R3 ( 1-

o 

2•R __ o_J 

I X-Xol 

- ~ (M{X), Vx 

G 

RM89M 

1 ---1 dV 
1 X-X

0 
1 x 

I X-X
0 

1 :f a 

a<. X ~R 
0 

R
0

.( ]x-x0 ]~3R0 

Ma TeopeMH raycca-OcTpOrpaJJ;CKOrO IIOJIY'i89M 

3 \ • - - lJ1 1x1 dv_ 
a:! x 

u""rx, J 

( :,~- 2R 
) 'f Iii 11 - --:?-::-

3R R I x-xo / 
u ° Ci

0
) \ U 

0 (i
0

) 

avx 3 • --3-
2Ro 

~ - - 1 = (M(xJ,Vx---_-Jdvx 
G \x-xo\ 
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BocrroAha~JBIDRCb reopeMo~ o cpe~HeM aHa~eHMH I'8PMOHKtr8CROfi [!yHRizyrn: 

.IVlff mapa , MMeeM 

• 
-'-lFif' (X

0
l + 

__ 3_ I 

2R3 ~ - 1 
(M(X), V- ---)dV-

G- x I x-xo I x 
(2.2I) 

0 

r • 2R 
r~e r = j lf (X) ( 1 - --0- ) dVx_ . 

UJR"(i(J\U~o(X ) ix-x0 l 
Hcrro~ayH HepaBeHcTBo re~b~epa,· IT0~88M 

r2 o,[C !<l!x))dvJ· [I !1- ---'-""-->']dvx 
) ) I x-x J 

U 31i'o - U~Ra- V'' 0 

{~o) ('o)\ rK,) 

<: C R
3 

' 0 0 

r ( ,._ ? J !.f (x))-avx 

u'"'r;~; 

r,IJ;e c0 H9 38BHCHT OT R0 H X0 3aMST1'IM" , liTO ~ JI.IOdoro R 

xo R e RM88T M8CTO H8p8B8HCTBO 

~ ( \.f'.ot(X)) 
2
avX ~ 2 [ ~ ( If' .. (X) - tJle (X)l 

2 
dVx + ~ l'feliill

2
dvx] 

R - R 
U (Xo) U (x 1 

0 
TJR(xo) 

Y1IHTHB8H (2.13),(2.16) H cxo~MOCTb noc~e,IJ;oBarenbHocrrr WYHKQMM 
{ '-!' e l I( ljJ • , ITOJIY"88M 

~ ( l.f'*(X))
2

dVX: ,f 8R
2 ~I M(X) 12 

dVX 

G UR(iio) 
0TRy~a cnenyeT o~eHRa ,II;~ HHTerpa~a I 

2
;3 \I \ ~ c 1R -1/2 

0 0 

Ycr_peMJJJLq R 6eCKOH8i.IHOCTH 1 11:8 (2.20) ITO.JlY"''!88M R 
0 

1 ~ - - 1 4ji-- (M (x), V; -----) dVX . 
lx-x 1 G o 

• 't' !x
0 

1 

Bmr.n;y rrpoH8BOJIDHOOTH BHOopa mapa ..n MH ,IJ;ORa8a.mr cymecTBOBaHne o6o6-
~ 3 -

lll,8HHOI'O _p8lll8HM 'f 38,Il;81Ill A EO BC8M Il_pOCTp8HCTB8 R • <;_DyHKIUUJ 
,.. - c-~ - I '" l}' (x) c;peMMTC.f! R HYJIJO K8R l.i' 

1
2 rrpM 1 x --- oo . mO.IJYJU, 

r_pa)zy!eH·ra Y-' (x) crpeMHTCJI K HYJIIO RaK C,;:. npH 1 x 1~ co . 

lXI' 

12 

' 

0TCID,Il;8 C~8)l;Y8T, 'ITO 

jl\'-!'~lxl\ 2 
+ \V 'f(xl/ 2

11dVx L ""' 

~· B3HB B Ka'!eCTBe f rjlyHKI\IDO <J> e B (2. I7) H rrepeli.Iur K rrpe.![e.ny, 

IIO.nyq'88M 

\ ~- 2 ( "- -l\ 'V-+'ixlj dVx + J ('V 'f (xi,MixlldVx ~ 

R' G 

0. (2.22) 

Eocrro~b30B8BrnHCb HepaBeHCTBOM re~D~e_pa, HM88M 

~ 1 v<J>~x> /
2
dv, , ~/!Mix> J

2
dvx . (2.23) 

R" G 
E~HHCTBeHHDCTb oOoOmeHHoro pemeHHH 38,IJ;a~H A ,IJ;OKBSHBaeTCR aHa~or~Ho 

~OKasare~hcTBY e~HcTBeHHOCTH o6o6meHHoro _pemeHHR 3ana~ B. 3aMeTHM, 
~To ecnH cymecrByroT RAaccH'!ecKHe perueHHR sa,IJ;a~ A H aa~a~H B, TO OHR 

Y,IJ;DBn8TBOpRIDT yc~OBHRM (2.17) ~ (2.10) COOTB9TCTB9HHO, ~TO 03H8~88T 

COBil8,Il;BHH9 arzx pemeHHff C 06o6meHHHMR pemeHHHMH p8CCM8TpHB8BMHX 8a,IJ;8~ 

IIO~TH BCID~. llOCTpOBHR8 o6o6lll,SHHOrO perneHHR 38,IJ;8~ A IIpOBO~OC~ ~ 
noc~e~oBare~Hocrn ano~eHHHX pacrnHPffiDlll,HXCR mapoB {se l . CxeMa ,IJ;o

Ka8are~bCTB8 H8 M8HHBTCR, 80~ MH paCCMOTpHM IIOC~9,Il;OB8T8~HOCTh BnO

lK8HHHX BHIIYKJIHXpacnrn:pmolll.H.XC.f! o6Jiacretl: [ G ~o:: 1 .IIocrpoeHHoe perneHHe 
He 38BHCHT or BH6opa ol.iJiacre~. ~ ~oKa3aTe~CTBa aroro WaKTa ~ocra

TO~Ho paCCMOTp8Th IIOCJI9;ri;OB8T8JlhHOCTb 06Jl8CT8fi Si , Gj ,Si , Gj , · · · 
(S.CG.,G.C.S.) 1 12 2 

1 tc: JK ]I< 1 ~<.ti . 

§ 3. TeopeMa cymecTBOBaHRH H ennacrBeHHOCTH perueHKff sana~ 
M8I'HHTOCT8TE:Klil 

nJIR ;n;aJibHefimero H3JlO.lK8HHR H8M IlOH8;ri;06RTCR CBOfiCTB8 B8~1IHH HH
.IIYKIJ;rn1 B , HanpmKeHHOCTH H n HaMarHWieHHOCTl'I M MartmTHoro noJIR. 

Ey,IJ;eM npe.1UIOJiaraTh, -qro ~ MO.IJYAA aanpHJKeHHOCTH H=H (B) ,paccMaTp:VJ.

:sa.SMo.fi R8.K ~YHKUI:l:Jl MO.Il.YJlil HH.IJYKUIDI B , HM89T M8CTO H8p8B8HCTBO 

e...!i_ .t.. 1 0 .( d.- ~ J-fo 7J B -
(3.I) 

r;n;e d.._ - TIOCTOJIHH8JI ;n;.rui .IJ;8HHOro TI-HT8 .iK8Jl.838 U H8 38BHCHT OT H H B . 
HaMarHWieHHOCTb M , ,IJ;o6aBO"{{Hoe noJie, co8)laBaeMoe .lKeJieSoM no MO,rcyJIIO 
orpaml'IeHo: 

Jr.ljb Mmax (3.2) 

r~e Mmax COOTB8TCTBY8T IIOJlHOCTbiO H8CHUT.9HHOfi cpe,ne. 1l..nR: Q_}eppOM8I'

H8THKO~ COOTHOill8HHR (3.!) H (3.;2) RM810T M8CTO. IIpRB8.IJ;8M JIBMMY HS/5/. 
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~-
llpH BHITO~HSHHH yc~OBHH (3.!) ~ ~dHX R1 H B2 

H8p8B8HCTBO 

fo]ilo'i 1l - M(B 2 Ji"" q/B1-il2 1 

r;ue o .f q L. 1 li He saBHCHT DT B if B 
1 ' MMeeT MeCTO TeopeMa 

1.'eopeMa 3.1 
Cl!cTeMa (I.I)-(I.2) meeT Si\HHCTBeuuoe pernemo:e. 
JloK838T9JThCTBO. 

!IeperrmneM (I. I) CJ19J1YIOIIUIM oOpa30M: 

8(iil = Jc.n + Mc5J + '\l_fUfl . 
}to a 

HM88T M8CTO 

(3.3) 

(3. 4) 

PaccMoTpRM rrocne;uoBaTeJThHocTD s' orrpe~eJIHeMYID peKYppeHTHUM oopa-
30M: 

-k+1 
B (a) --

}fo = J(a) + S(Bkl 

Bo(a):= 0 
(3.5) 

k = o, ,, 2, ••.• 

-, k ( - - 2 3 
Orrpe.n;eJIRM orrepaTop S(B l B 3.5). 3aMeTHM, lfTo J(al E L (R l. 

-k /"' 2 3 - -k 
IlpB.IJ:IIOJI.araH, 't!TO B = L (R ) , Ollp8,TI:9Jll'IM M (B ) B G 

BocnoJThsyeMcs TeM WaKTOM, 't!TO MHOXeCTBo decKoHe'tiHO .n;R~epeHUHpyeMHx 
2 -i 

!flyHKL(Hit IIJIOTHO B L (G) . ilyCTl• Bk SCT:b TIOCJ19,UOB8T9JI:bHOCTh 
- ' deCKOHB'tiHO ,UH~9p8H~py8MHX BSKTO] ~H~, CX0~8HCR K B B 

2 - ~ . 
MeTpmce L (G) . ,l.Lmr KruK.llOfi Bk noc.TpoiDJ! M(B~l no WopMY-

JlaM 113 (1.2). Ms (3.3) c~e~eT 

I McB~(a))- McB~(fi)) r < __5LIB~(<i) - B~(cl)i 
fo 

0TCKl,ll;8 IIO.nytl88M 

~I Mill~ !xi 1 

G-

- M(B:rxJ \
2
dvx 6 f-r ~~B~ <XJ - s~ (XJ >1

2 
dvx 

G 

- -i 
TaKKM odpa30M, rroc~e.UOB8TaHbHOCTI> M(Bkl W'"~aMSHTaJI»HaH B 

L 
2 

(G) • BBl!,IIY TIOJIHOTH L 
2 

(G) CJin8CTBY8T ITp8.IJ:9JlhH8.!! W'HRI4IDI 

M<BkJ , npHHa,nJieJta~a.Fr L 2 (Gl 3aMeTKM, 't!TO zs nocTpoemm: McBJ 
k ' CJI8,IJy8T, 't!TO ,lJ..ll.fi B • B IDJ!89T M9CTO H8p8BBHCTBO 

14 

\tilo'iko<li- ilo3eixll/ 2avx 
G 

~ ~ r I ,~(x)-Be(x) l/ 2dv_ . 
fo· J x 

G 

(3.6) 

Vla H8p8B8HCTB8 (3.2) CJ19,Dy8T, '!!TO ,I(JlR: 'r1 8€: L 2 (G) BHIIOJlHH.8TCH Hepa-

B9HCTBO 

([M(B(x) Jj 2
dV L... M2 mesG. 

~ x- max 
(3.7) 

G 
.UaJiee I(Jll! i'I<Ei~l paccMOTpHM ooo6~euuoe pemeHHe 4' • 3SA~ A. 
IIOJIOlKIIM s Ia 1 

H (3.6),rro~aeM 
"MIBkl+ v4'* . BocrrOJ11>30BaBilliiCL (2.22),(2.23) 

( \S <Bk (xl J - S csk-l (Xl J 1 2dv-~ ~ fp3k r:x1 -sk-1 <XJ I 2c1.v_ 
) X ~o .) X 

R5 G 

(3.8) 

0TCffi~8 I! 1!3 (3,5) CJ19~9T 

II sk+1_Jik II '= q 1/ak-Bk-1 II "' qk II .r II 
L2(R3) L2(R3) L2(R3) 

BBl!JlY Taro, -qTo o 6 q .(. 1 , ;uaJI.ee n~aeM ~ loe 

II sk - a e II 6 ~ II .r II 
L2{R3) L2(R3) 

0Tcro.na cJie,IJyeT WH,IJ,aMBHT3JThHOCT:& noCJle;JJ;OBBTBJThHOCTH' [ Bk} B L 2 (R3 J • 

BBH.IIY IIOJIHOTH L 2 (R3 J cymecTBYBT rrpe.n;eJI:&HaR: !WHKI:J;W~ B 10' (X) 

llpliH8,1lJ19J!!lllj81! L 2 ( R 3 ) II JlBJlfflDillBffCJl p9W9Hli9M ( 3. 5) , 

~HCTB9HHOCTo peW9HI!Jl CJ19~9T H3 H9p8B8HCTB8 (3.8), 

§ 4. MoneJIRpoBaHEe no~ Topogna~Horo MarHBTa 
PaccMOTPIIM oecxoHequyiD c11cTe~ ypaBHeao! (1.8). Ma TeopeMH 3.1 

CJ18.IJ;y9T, 't!TO OH8 HM88T 9~HCTB8HH09 p8W8HB9. ~ ,UHCKp8TK3aqHH CRC

T9MH (1.8) MH BHHY~SHH orpaHIIORToCJI xoueqHHM qacJIOM ypaBHeHKfi. Pac-
CMOTPEM IIO.n;IIpoCTp8HCTBO BBKTO~HKUBH En ~a 

En==fB (r, z,~) :8 (r, z,tf) ::80 (r, z) + L (8~ (r, z) Cask 'f +B~ (r ,z)Sinktp}, 

m.. - l -c } [ - s <•o } -2 2 
~.rHKU;RI!. B

0
(r,z), Bk(r,z) , Bk(r,z) IIpKH8,IT,Jl8MBT L (R) 

C HOpMOfi: 

II BIll. ~ r IB1r,zil 2rdrdz . 

L2(R2) JR.2 

Onpe,n;eJlliM npoexTop pn npocTpaHcTBa L 2 ( R3 l 

oopaaoM : 

0 

Ha 

Pn(i3(r,z,l.f))==.80 (r,z) +I (8~(r,z)Cosktf+B~Sinki.f) 
f(-;:-f 

IS 

" E CJ19J1YIOIIUIM 



r~e 

8
0 

(r ,z) 

-c 
Bk(r,z) 

-s 
Bk lr, z) 

u-
1 ( -

-2 J/ J B{r,z, 'fldtf 

1 2r0-
if ) B(r,z, t.f)Cosk'fdt..p 

0 

1 r '.:r -y:;:- J B (r, z, '{) Sink'fd Lf. 
0 

Tor~a YK838HH8R CHCT8M8 ypaBH8HRil MM88T B~ 

B(r,z, 'fl 
jfo 

n - n- - _ n - - (1.!) 
P (J(r,z, Lf))+'il~(P (M{B(r,z, '/)))+P (M(B(r,z, 'flll. 

HMeer MSCTO TeopeMa 
TeopeMa 4.1 
C:vrcTeMa ypasHeanf1 ( 4. I) HMeeT e,ll;HHCTBeHHoe pernemre s 

IJyCTD 8"" 8CT:O pememm CMCT8Mbl (l.I), Tor,n:a Bb!IIOJIHH8TCH 

liB- il'll••<•'l $ __£o__IIJ- P"(J)II<.'<~'l + -
1
-IIM(il')- P"(M(B'))II'''"'' 

1-q 1-q 

r.n:e o t.. q ( 1 

.1:oK888T8JlbCTBO • 

H3L2{R3) 

HepaBe~tCTBO 

(4.21 

.il:DK838T8.libCTBO CY!l.l8CTBOB8HL11! H 8,IU1HCTB8HHOCTH pelil8Hlffi CMCT8Mbi 

( 4. I) npoBO;n;HTCR aHaJiorwmo .n;oKasaTeJI:oCTEY Teop9Mbi 3. I. .UoKaiKeM ( 4. 2). 

11rvreeM 

B;.::B = J-pnj + 'Vtf{i-1o3*Jl- Vt{(Pn(M(BJJ+M(:B""l-PnMCBJ 

0Tcto.n:a H M3 (3.8) rro.rryq:aeM 

IIH' - B!IL'(R') $ l•oiiJ- P"(/)11,_,(«') + !IM(B")- P"(M(il))IIL'(G)· 

)IaJiee HMeeM 

(4.3) 

IIM(il")-P"(M (B))IIv(a) $ IIM(B")- P"(M( B'))IIL•(a)+IIP"(M (B'))-P'(M(B))I!L•(o)

(".c.) 

:Io ,n:;m rrpoeKTOpa pn BHII0~8TCR H8p8E8HCTBO 

IIP'(M(B'))- P'(M(B))IIvlo> $ •liB'- B!IL•(o) 

16 

Q 
R, 

P~lC • .I 

PHc • .G 

fi,n1 

<D - 'f><O 

CY 'f 3 l I 

(j)-•·l I 

-~ 

0 o.s 1_c J.£ 2.0 Rl,.l 

hJ.C .J 
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0TCID~a H H3 (4.3),(4.4) CE8~8T (4.2). 
TeopeMa ~oRa3aHa. 
).Lrui ,JU'!CKp8TR88IUUi ( l, 7) , (I. 8) HCIIOJI:b30B8JlCH MBTO.U KOJIJlORBI.:J;"Vn.f 

C KJCO"qHO-IIOCTO.fiHHOfi 8IITipOKCHM8UHBi1: IIOJlfr. ii.JIR p8Ul8Hlffi B08HMK8IOI.!.I,HX 

HS.Jrn:HettcrnX .IJ;HCKp8TH30B8HHHX ypaBHBHIDi: MCIIO.Jlb30B8JICH JifT8Q8~V.OHHbli1 IIpO

!l8CC (3. 5). 
Ha OCHOBB H3JIOJK8HHOM MBTOJTY!KM 6b!JI C03)l8H KOMTIJ18KC <fmpTp8HHhlX 

rrporpaMM pac"tJeTa TpeX!vl'epHHx MBrHHTOCTaTKtiecKHx rroJiefi Tormm . .L.aHHI::::f.t 
KOMII.JIBKC RCIIOJll,80B8JlC.!I ,IVIJI MO,neJID:pOBBHIDI ITOJIR: B TOpOH.UBJlbHOM MBrHMTB 
(piiC, 2) , HCIIOJTh3Y8MOM B 3KCII8pRM8HT8 11 iYiB-q8Hi.:i:8 H8~L'l•p:.~HO" ( O~.!L'i ,,J.y61iD -

tlV.u3,- i.Ipormrno). OdJiacTb (;. paadHBaJiaco Ha 350 aJieMBHTOB. 'illcJio 
h. 6paJlOCb p8BH.HM 20, '~:iTO COOTBBTCTBOBBJIO (c Yl!BTOM ClU-fYCOB M KOCH

fiYCOB) 41 rapMOHlii\8. CyMMapHoe BpeMR UBHTpa.m,Horo npoueccopa EC-1066, 
38TpatJeHH08 H8 BH'tJHCJI8HM8 KO~m.J;HBHTOB M8TpHI..J; .n;HCKp8TH30B8HHbiX ypaB
HBHMfi H 70 marCB HT8p8I..J;HOHHOrO ITpOI..J;8CC8 1 COCT8BH~O 637' . Ha prlc.3 
ITpHB8~8HD pacrrpe~e~BHMB OCHOBHO~ KOMITOHBHTH HH~~HM MBrHMTHOrO ITO~ 
ITO pa~cy M8rHHT8 B M8~8HHOfi IT~OCKOCTH M8rHHT8 llpll pa3nM'tJHHX 83h

MYTaX <f . 

....; 38K.r"'ID'Y:8ill18 8BT0p m.:pWWBT dJI8TO.IJ;8pHOCT:b ..J,r .1\pltlBOX.,..Ii.UiHY, 

..; • ....; • .i\yXTLiHY 38 YiHTBpeC K 3a,Jl81{8, O ... l.Li..i.Jl;:,8ill8bY 32!. CT.l.ll'lYS.Li'~_pyiilV.G ,;}.: .. w

KYCC/.i./i. 

Jlnreparrpa 
I. B.E.Eper:L'IH. 1JHCJI8HH08 M0~8.1IFlpOB8H:Ii8 ITpOCTp8HCTB8HHOrO MBrHHTOCT8-

TH"CI8CKOrO IIOJUI cBepxrrpoBo,llffil!ero .n;HIIOJll':IHOro Marrrnra. :·.;1. , !988. 
(IJpenp~HT I cJ;HVIJ1 arwnnrr]:opM: IJ-E-0783). 
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AKIIIDHH IT.r. Pll-93-91 
06 O)lHOM MeTO)Ie paC'leTa TOIJOII,llaJihHhlX Ma:I'HHTOB 

J13JIOXC:eH MeT()J:{ p3ClleT3 M3rHHTHI:I[X CHCTeM C MYJibTHIIOJlhHOii CHMMeT

pHeii B paMKaX HHTerpa.llhHOH ITOCTaHOBKII. IlyTeM pa3JJOllteHH.H HOJJ.H B rap
MOHH'lecKHii pll,ll no a3HMYTY HCXO)IHOe TpexMepHOe IIHTerpaJibHoe ypaBHe
HHe CBO,!IHTCll K 6eCKOHe'IHOH CIICTeMe IIBYXMepHhlX IIHTerpaJibHhlX ypasHe
HHH. PaccMaTpusaiOTC.H sonpocbl cym;eCTBOB3HH.H H e,ll,HHCTBeHHOCTH 

pemeHHll aa.t~a'IH MarHHTOcTaTHKH, a TaKJKe yKJioHeHHe pemeHH.H o6peaaH
HOii CIICTeMhl ypasueHHii OT TO'IHOro. Coa,qaH KOMilJieKc nporpaMM pac'leTa 
MYJihTHITOJJhBhlX MarHHTBhlX CIICTeM, peaJIH3YIOIIIIIX npe,Q.IIOJKeHHYIO MeTO
)IHKY. IlpiiBO)I.HTC.H pe3yJibTaThl 'IHCJieBHhlX paC'IeTOB. 

Pa6oTa Bl:iliiOJIHeHa s Jla6opaTopuu BhllfHCJIHTeJibHOH TeXHHKH H asTo

MaTH3all,HH QJ15U1. 

Coo6~eHwe Ofu.eJlHHeHHOro HHCTHT}'Ta s,a;epHbJX uccJie,a;oaaHwit. ,[{y6aa, 1993 

· Ilepeso,q asTopa 

Akishin P.G. Pll-93-91 
A Method of Calculating the Toroidal Magnets 

The volume integral equations method of calculating the magnetic 
systems with multipole symmetry is considered. By using harmonic 
expansions the original three-dimensional integral equation is reduced to the 
infinite system of two-dimensional integral equations. The existence and 
uniqueness of solution are proved. The deviation of solution of the truncated 
systems of equations from exact one is obtained. The code realising the 
method proposed has been created. The results of the numerical calculations 
are given. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JlNR. 

Communication of the Joint Institute for Nuclear Research. Dubna, 1993 


